Trimetazidine effects on the damage to mitochondrial functions caused by ischemia and reperfusion.
Trimetazidine (TMZ) is an anti-ischemic compound whose precise mode of action is unknown, although several studies have suggested a metabolic effect, and there have been reports of protection of mitochondria against oxidative stress damage. Using a Langendorff rat heart model, we examined the effects of TMZ on the mitochondrial damage following 30 minutes of ischemia and 5 minutes of reperfusion. Mitochondrial respiration with succinate, glutamate-malate and ascorbate-N,N,N',N'-tetramethylphenylenediamine (TMPD) as substrates was significantly decreased following ischemia-reperfusion. Preperfusion with 10(-5) M TMZ had no effect on these rates in normoxic or ischemic hearts. However, 10(-3) M TMZ significantly decreased the glutamate-malate rate in mitochondria from normoxic hearts, and this rate was not further decreased following ischemia-reperfusion, and 10(-3) M TMZ also partially protected ascorbate-TMPD activity. The effect on glutamate-malate was probably due to an inhibition of complex I by TMZ, which specifically inhibited reduced nicotinamide-adenine-dinucleotide-cytochrome c reductase and complex I in lysed mitochondria. We also studied the effects of TMZ on the activity of pyruvate dehydrogenase (PDH) in normoxic and ischemic hearts perfused with 0.5 mM palmitate, which caused the enzyme to be almost completely inactivated. After short periods of ischemia (10-20 minutes) the PDH inactivation by palmitate was progressively lost. Preperfusion with 10(-5) M TMZ had a tendency to decrease lactate dehydrogenase release, accompanied by a maintenance of the inhibition of PDH by palmitate. This may allow the heart to oxidize fatty acids preferentially during reperfusion, hence removing possible toxic acyl esters.